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57 ABSTRACT 

A spacer is provided for supporting and cushioning a roll of 
web material during shipment comprising a pad including a 
honeycomb core sandwiched between opposite face sheets. 
The pad includes a curved recess formed therein which is 
conformed to receive and cushion the rolls of web material. 
The recess is defined by a portion of the pad in which the 
honeycomb core and one of the face sheets has been 
compressively deformed to a predetermined depth. The face 
sheet which is compressively deformed includes an elongate 
slit located in the region overlying the recess for preventing 
the tearing of the face sheet when the pad is compressively 
deformed. 

27 Claims, 4 Drawing Sheets 
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HONEYCOMB ROLL SPACER 

TECHNICAL FIELD 

This invention relates generally to a honeycomb spacer 
for supporting and cushioning a roll of web material during 
shipment and, more particularly to an improved honeycomb 
spacer that includes an elongate slitted recess that is defined 
by compressively deformed honeycomb material. 

BACKGROUND OF THE INVENTION 

Web material such as paper has been stored in rolls which, 
when transported by truck, rail, or other means of 
transportation, have a tendency to move and become 
abraised, pierced, and cut as a result of roll movement and 
roll load shifts during transport. 
To secure and avoid damage to the rolls of web material 

during transport, the prior art has employed spacers posi 
tioned between the rolls for supporting and cushioning the 
rolls. U.S. Pat. No. 4572.716 to West discloses a device for 
fixing the position of rolls of web material during shipment 
that includes a spacer housing a flat honeycomb support pad 
and opposite angled honeycomb open cell contact pads 
attached to a support pad for engaging and supporting 
vertically stacked rolls of web material. 
One disadvantage associated with the West spacer is that 

it is made of two separate pads, i.e., a flat support pad and 
angled contact pads which must be manufactured separately 
and then attached together. Another disadvantage is the 
tendency for the open honeycomb cells of the angled contact 
pads to "grab" onto the web material during shipment and 
causing the tearing of the web. Yet a further disadvantage is 
the embossment of the web material on the rolls with the 
honeycomb pattern of the open cell contact pads. 

U.S. Pat. No. 4,195,732 to Bell discloses another spacer 
embodiment comprising an elongated bar of expanded plas 
tic foam including a plurality of identations adapted to 
receive a plurality of horizontally stacked rolls of web 
material. A disadvantage associated with this spacer is that 
it is made of plastic foam, i.e., a non-recyclable and non 
biodegradable material. 
What is needed is an improved honeycomb spacer which 

is recyclable and biodegradable and will not damage the 
rolls of web material during shipment. The spacer should be 
of unitary construction permitting ease of manufacture and 
SC. 

The present invention meets these desires and addresses 
the problems associated with the prior art spacers. 

SUMMARY OF THE INVENTION 

The present invention is a spacer for supporting and 
cushioning a roll of web material such as paper during 
shipment which comprises a pad including a honeycomb 
core sandwiched between opposite face sheets secured to the 
core. The pad is preferably made of recyclable biodegrad 
able paper. 
The pad includes a recess formed therein which is con 

formed to receive and cushion the roll of web material. The 
recess extends along the longitudinal axis of the pad and is 
defined by a portion of the pad in which the honeycomb core 
and one of the face sheets has been compressively deformed 
to a predetermined depth. This can be done by a longitudi 
nally extending semi-elliptically shaped crushing element 
that is mounted to a die. 
The compressively deformed face sheet includes a slit 

extending substantially the length of the pad co-linearly with 
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2 
the longitudinal axis of the pad and preferably centrally in 
the recess so as to prevent the tearing of the face sheet during 
compression. 
The spacer is adapted to be used in an assembly for 

supporting and cushioning a plurality of rolls of web mate 
rial vertically during shipment in a rail car or the like and can 
be used with an inflatable member positioned between two 
such spacers. The inflatable member contacts and exerts a 
force upon the spacers and upon the rolls of web material 
received in the recess of such spacers and upon other rolls 
in the rail car to provide a tight fit between all of the rolls to 
prevent damage to the rolls from movement during ship 
ment. 

According to the present invention, the compressed hon 
eycomb which forms the recess advantageously provides a 
spring-like cushion for the rolls of web material and protects 
them from vibration, quick stops, and the rough jarring 
movements of railcar coupling without the break-up or 
crushing of either the rolls or the spacers. 

Additionally, the compressed honeycomb advantageously 
absorbs some of the shock and force which is ordinarily fully 
transferred from the rolls to the inflatable member. 
The use of a face sheet secured to the core of the pad 

eliminates certain of the disadvantages associated with the 
open honeycomb cell arrangement of prior art spacers such 
as the spacer disclosed in U.S. Pat. No. 4.572.716 to West. 
Initially, the face sheet prevents the web material on the rolls 
from being embossed with the honeycomb pattern of the 
pad. Additionally, the face sheet prevents the web material 
from being "grasped" by the open honeycomb cells during 
transport and thus eliminating the risk of tearing and abra 
sion of the web material during transport. 
The spacer of the present invention, being made of kraft 

paper or the like, provides the advantage of being recyclable 
and biodegradable. 

BRIEF DESCRIPTION OF THE DRAWENGS 

In the accompanying drawings that form a portion of this 
disclosure: 

FIG. 1 is a partially broken perspective view of a honey 
comb spacer in accordance with the present invention; 

FIG. 2 is an enlarged broken end view of the spacer of 
FIG. 1; 

FIG. 3 is a perspective view depicting the spacer of FIG. 
1 in use as one of the elements of an assembly for supporting 
and cushioning rolls of web material vertically during ship 
ment in a rail car; 

FIG. 4 is a plan view of one of the assemblies shown in 
FIG. 3; 

FIG. 5 is a simplified broken front perspective view of an 
apparatus for forming the recess and the slit in the spacer of 
FIG. 1; and 

FIG. 6 is a simplified broken side elevational view of a 
portion of the apparatus shown in FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBOOMENT 

FIG. 1 shows a spacer 10 constructed in accordance with 
the present invention. The spacer 10 comprises a substan 
tially flat pad 12 of honeycomb material including a hon 
eycomb core 14 which is sandwiched between face sheets 16 
and 18 which are secured to opposite faces of core 14. The 
core 14 is comprised of a plurality of honeycomb cells 20 
disposed generally perpendicularly to the face sheets 16 and 
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18. Preferably, the honeycomb core 14 and face sheets 16 
and 18 are made of fully recyclable and biodegradable 
recycled kraft paper. Although FIG. 1 depicts an elongate, 
rectangularly shaped pad 12, the pad 12 may be in the shape 
of a square or any other desired shape. 
A generally concavely shaped recess 22 is formed in the 

pad 12. The recess 22 extends the length of the pad 12 
centrally along the longitudinal and central axis A of the pad. 
The recess 22 has a bottom concavely curved surface 24 
including a centrally disposed elongate aperture 26 (FIG. 2) 
defined by a slit 28 that is cut into face sheet 18 and which 
extends the length of the recess 22 and the pad 12 along and 
co-linearly with the longitudinal axis Aof pad 12. The slit 28 
is preferably positioned centrally on the face sheet 18 in the 
region of the face sheet 18 overlying the bottom surface 24 
of the recess 22. Although FIG. 1 depicts only one slit 28, 
it is understood that, if desired, additional slits may be cut 
into the face sheet 18 in the region of the recess 22. 

Referring to FIG. 2, the recess 22 is defined by a central, 
longitudinal portion of the pad 12 in which the honeycomb 
core 14 and face sheet 18 have been compressively 
deformed to a predetermined depth using the die press 30 
depicted in FIG. 5. The die press 30 includes a support table 
32 on which pad 12 is seated and a crushing arm 34. The arm 
34 includes a curved, semi-elliptically shaped longitudinally 
extending crushing element 35 secured thereto for compres 
sively deforming the face sheet 18 and core 14 of pad 12 to 
a predetermined depth when the arm 34 is lowered into pad 
12 to form the recess 22. The pad 12 is provided and seated 
on table 32 such that the longitudinal axis A thereof is 
positioned immediately below the center of crushing ele 
ment 35. 

Generally, the pad 12 as shown in FIG. 1 is between about 
22 to 24 inches (56 to 60 cm) wide and 72 inches (180 cm) 
in length and the honeycomb core 14 therein is between 
about 2 to 3 inches (5 to 8 cm) thick. Recess 22 has a width 
which is preferably at least approximately five times greater 
than its depth. More particularly, recess 22 has a width of 
about 7 to 20 inches (18 to 50 cm) and preferably about 7 
inches (18 cm) and a depth of about 0.5 to 1 inch (1.25 to 
2.5 cm) and preferably about 1 inch (2.5 cm). Although these 
dimensions are preferable, it is understood that all of the 
dimensions, including the depth and width of the recess, 
may be modified to suit any particular application. As a 
result, the recess 22 may have a width anywhere between 
about one fifth the width of the pad 12 to a width which is 
substantially the entire width of the pad 12 thus allowing the 
spacer 10 to accommodate any size roll of web material. The 
depth of the recess 22 may be anywhere between about one 
third the depth of the honeycomb core 14 to about two thirds 
the depth of the honeycomb core 14 depending upon the size 
and weight of the roll of web material intended to be 
cushioned by the spacer 10. 
The crushing element 35, on the other hand, need only be 

approximately 48 to 60 inches (120 to 150 cm) in length to 
prepare a pad 72 inches in length. The recess 22 in pad 12 
can then beformed in two strokes as depicted in FIG. 6. This 
allows the use of a crushing element 35 shorter in length 
than the pad 12 making it easier to store and use on pads of 
varying lengths. 

Initially, and during the first stroke, the crushing element 
35 is lowered into pad 12 to compressively deform a first 
longitudinal portion of face sheet 18 and the core 14 to form 
a first longitudinal section 47 of the recess 22 which is 
approximately sixty inches (150 cm) in length as shown in 
FIG. 6. Thereafter, the arm 34 is raised as also shown in FIG. 
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4 
6 and the pad 12, although not shown, is moved longitudi 
nally rearwardly on the table 32 along the longitudinal axis 
A of pad 12 in the direction of arrow B. Then, and although 
not shown, the arm 34 is then lowered a second time into the 
pad 12 to compressively deform a second longitudinal 
portion of the pad 12 along the longitudinal axis A thereof 
and co-linearly with the first portion of the pad 12 to form 
a second longitudinal twelve inch (30 cm) section of the 
recess unitary with the first longitudinal sixty inch section 47 
of the recess 22 to form the full length seventy two inch 
recess 22. 
To avoid the risk of abrasion, piercing and cutting of the 

face sheet 18 which would necessarily occur, as a result of 
the first stroke, in the region of the face sheet18 immediately 
forward and adjacent the forward end of crushing element 
35, crushing element 35 has been provided with a longitu 
dinally extending body portion 39 having a generally con 
stant thickness and semi-elliptical cross-sectional area and a 
forward tapered end portion 43 of decreased thickness and 
decreased semi-elliptical cross-sectional area. 
A knife 36 protrudes outwardly from and is mounted to 

the outer surface of the body portion 39. The knife 36 
extends longitudinally along the length of element 35 and is 
positioned centrally on the body portion 39. One longitudi 
nal edge of knife 36 is embedded in the outer surface of body 
portion 39 while the opposite edge of knife 36 protrudes 
outwardly from the outer surface of the body portion 39 and 
is serrated for cutting purposes. The pad 12 is provided and 
seated on the table 32 such that the longitudinal axis A 
thereof is positioned immediately below the knife 36 and 
co-planarly therewith. If desired, the knife 36 may also 
extend onto the tapered end portion 43. 
The knife 36 allows for the cutting of the slit 28 in face 

sheet 18 simultaneously with the deformation of the face 
sheet 18 and core 14 so that the face sheet 18 is not cut or 
teared when the crushing element 35 is lowered into face 
sheet 18. Although not shown, it is understood that addi 
tional knives, spaced from and parallel to the knife 36, can 
be mounted to the body portion 39 where additional slits are 
desired in the region of the recess 22. 

Preferably, the knife 36 is positioned in the body portion 
39 so that the knife 36 cuts only the face sheet 18 and only 
a portion of the full thickness of the honeycomb core 14 
beneath it. As a result, the pad 12 is rendered non-foldable 
and the opposite face sheet 16 remains substantially flat. 
The arm 34 also includes a pair of compressible foam 

blocks 37 mounted thereon and positioned adjacent the 
crushing element 35. Blocks 37 compress when the arm 34 
is lowered against the pad 12 and expand or spring backinto 
their original shape when the arm 34 is raised. 

Although not described herein, it is understood that the 
pad 12 may be conditioned prior to deformation as described 
in detail in PCT Publication No. WO94/27814 published on 
Dec. 8, 1994 to make the pad 12 more compressible. 

Referring to FIGS. 3 and 4, the spacer 10 is adapted for 
use in an assembly 38 for supporting and cushioning a 
plurality of vertically disposed rolls of web material 40 for 
shipment in a container such as rail car 41. The assembly 38 
is comprised of two spacers 10, a plurality of honeycomb 
void fillers 42, and an inflatable member 44 such as an air 
bag. 

In use, spacers 10 are inserted adjacent cylindrical rolls of 
web material 40a and 40b, respectively such that the cylin 
drical surface of rolls 4.0a and 40b are tightly received in and 
cushioned within the concave surface 24 of the recess 22 of 
opposing spacers 10. The air bag 44 is thereafter inserted 
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between opposing spacers 10. One or more honeycomb 
fillers 42 may optionally be inserted between spacers 10 and 
air bag 42 to fill any remaining voids. For example, FIG. 3 
depicts an assembly 38 including four fillers 42 while FIG. 
4 depicts an assembly 38 including only two fillers 42. After 
the requisite number of fillers 42 have been inserted, the air 
bag 44 is then activated to apply a force to the fillers 42, 
spacers 10 and rolls 4.0a and 40b. The force is then trans 
ferred to the remaining rolls 40 to keep all of the rolls 40 in 
a tight fit during transport to eliminate the risk of abrasion, 
piercing, and cutting of any of the rolls. 

Although not shown in FIG. 3, one of the spacers 10 can 
also be used between one of the rolls and the wall of the rail 
car. The spacers 10 can also be used without either fillers 42 
or air bag 44. 
According to the invention, the recess 22 is shaped to 

tightly receive and support the rolls 40a and 40b thus 
offering little chance for the rolls to move forward or 
side-to-side during shipment. The compressed honeycomb 
which forms the recess 22 advantageously provides a spring 
like cushion for rolls 40a and 40b and protects them from 
vibration, quick stops, and the rough jarring movements of 
railcar coupling without the breakup or crushing of either the 
rolls 4.0a and 40b or the spacers 10. Additionally, the 
compressed honeycomb absorbs some of the shock and 
force which is ordinarily fully transferred from the rolls 40a 
and 40b to the air bag 44. As a result, the air bag 44 remains 
at or near its original pressure throughout the shipment thus 
assuring its optimal performance for the entire time of 
transport. 
The use of a face sheet 18 secured to the core 14 of pad 

12 eliminates certain of the disadvantages associated with 
the open honeycomb cell arrangement of prior art spacers 
such as the spacer disclosed in U.S. Pat. No. 4,572.716 to 
West. The face sheet 18 prevents the web material on rolls 
40a and 40b from being embossed with the honeycomb 
pattern of the cells 20. The face sheet 18 also prevents the 
web material from being "grasped" by the open honeycomb 
cells during transport and thus eliminating the risk of tearing 
and abrasion of the web material during transport. 
The foregoing is illustrative of the principles of the 

invention. Further, since numerous modifications and 
changes will readily occur to those skilled in the art, it is not 
desired to limit the invention to the exact construction and 
operation shown and described. Accordingly, all suitable 
modifications and equivalents may be resorted to while still 
falling within the scope of the invention. 
What is claimed is: 
1. A spacer for supporting and cushioning an elongate roll 

of web material during shipment comprising: 
a substantially flat, non-foldable elongate pad including a 
honeycomb core and opposed first and second face 
sheets secured thereto, the pad including an elongate, 
wide recess including a generally concave surface for 
cooperatively receiving the elongate roll of web 
material, the recess being defined by a portion of the 
pad in which the honeycomb core and the first face 
sheet have been compressively deformed to a prede 
termined depth and width to cushion the elongate roll 
of web material received in the recess, the pad further 
including an elongate slit located in the recess and 
extending only through the first face sheet and a portion 
of the honeycomb core. 

2. The spacer of claim 1 wherein the slit is located 
substantially centrally along the length of the recess. 

3. The spacer of claim 1 wherein the pad includes a 
longitudinal axis along its length, the recess extending 
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6 
substantially the length of the pad and centrally thereon 
along the longitudinal axis, the slit in the first face sheet 
extending substantially the length of the pad co-linearly with 
the longitudinal axis of the pad. 

4. The spacer of claim 1 wherein the honeycomb core is 
compressively deformed to a depth of between about one 
third to about two thirds the thickness of the honeycomb 
COC. 

5. The spacer of claim 1 wherein the width of the recess 
is greater than the depth of the recess. 

6. The spacer of claim 1 wherein the width of the recess 
is at least approximately five times the depth of the recess. 

7. The spacer of claim 1 wherein the recess has a width at 
least approximately one fifth the width of the pad. 

8. The spacer of claim 1 wherein the pad is generally 
rectangular, the recess extending substantially the length and 
the width of the pad. 

9. A spacer for supporting and cushioning a roll of web 
material during shipment comprising: 

a pad having a length and width and including a honey 
comb core and at least one face sheet secured to the 
honeycomb core, the at least one face sheeting having 
a slit, the pad including an elongate recess formed 
therein bridging the slit, the recess being generally 
concave along the width thereof, the recess being 
defined by a portion of the pad in which the honeycomb 
core and the at least one face sheet have been com 
pressively deformed to a depth of between about one 
third to about two thirds of the thickness of the hon 
eycomb core. 

10. The spacer of claim 9 wherein the honeycomb core is 
compressively deformed to a depth of about one half the 
thickness of the honeycomb core. 

11. The spacer of claim 9 further including a substantially 
flat face sheet secured to the honeycomb core opposite the 
at least one face sheet with the recess therein. 

12. The spacer of claim 9 wherein the slit is located 
centrally along the length of the recess and extends only 
through the at least one face sheet. 

13. The spacer of claim 9 wherein the pad is elongate and 
includes a longitudinal axis along its length, the recess 
extending substantially the length of the pad and centrally 
thereon along the longitudinal axis, the slit in the at least one 
face sheet extending substantially the length of the pad 
co-linearly with the longitudinal axis of the pad. 

14. The spacer of claim 9 wherein the pad is generally 
rectangular, the recess extending substantially the length and 
the width of the pad. 

15. The spacer of claim 9 wherein the width of the recess 
is greater than the depth of the recess. 

16. The spacer of claim 9 wherein the width of the recess 
is at least approximately five times the depth of the recess. 

17. The spacer of claim 9 wherein the recess has a width 
at least approximately one fifth the width of the pad. 

18. In an assembly for supporting and cushioning rolls of 
web material during shipment including a pair of opposed 
roll spacers adapted to engage and cushion opposed rolls of 
web material and an inflatable member positioned between 
the roll spacers to contact and exert a force upon the roll 
spacers and upon the rolls of web material, each of the roll 
spacers comprising: 

a substantially flat pad of honeycomb material sand 
wiched between opposite face sheets, the pad including 
an elongate, wide recess formed therein and conformed 
to receive and cushion the rolls of web material, the 
recess in each of the spacers being defined by a portion 
of the pad wherein the honeycomb material and one of 
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the face sheets has been compressively deformed to a 
predetermined depth, the compressively deformed face 
sheet including an elongate slit located in the region 
thereof overlying the recess. 

19. The assembly of claim 18 wherein the recess has a 
width at least approximately one fifth the width of the pad. 

20. The assembly of claim 18 wherein the pad is generally 
rectangular, the recess extending substantially the length and 
the width of the pad. 

21. The assembly of claim 18 wherein the honeycomb 
core is compressively deformed to a depth of between about 
one third to about two thirds the thickness of the honeycomb 
CO 

22. The assembly of claim 18 wherein the slit is located 
substantially centrally along the length of the recess. 

23. The assembly of claim 18 wherein the pad is elongate 
and includes a longitudinal axis, the recess extending sub 
stantially the length of the pad and centrally thereon along 
the longitudinal axis, the slit extending substantially the 
length of the pad co-linearly with the longitudinal axis of the 
pad. 

24. The assembly of claim 18 wherein the recess is 
generally concave along its width. 
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25. The assembly of claim 18 wherein the width of the 

recess is greater than the depth of the recess. 
26. The assembly of claim 18 wherein the width of the 

recess is at least approximately five times the depth of the 
CSS. 

27. An assembly for supporting and cushioning rolls of 
web material including a pair of opposed spacers and an 
inflatable member positioned between the opposed spacers 
to contact and exert a force upon the spacers and the rolls of 
web material, each of the spacers comprising a substantially 
flat, non-foldable pad including a honeycomb core and at 
least one face sheet secured thereto, the pad including an 
elongate, wide recess formed therein and conformed to 
receive and cushion the roll of web material, the recess being 
defined by a portion of the pad in which the honeycomb core 
and the at least one face sheet have been compressively 
deformed to a predetermined depth and width, the compres 
sively deformed at least one face sheet including an elongate 
slit located in the recess. 

a: ; k . . 


